












	 Home
	 Explore
	 Top Views
	 Popular Tags
	 Upload
	 Login
	
























ZBOOK








































	 Home
	 Explore
	 Top Views
	 Popular Tags
	 Upload
	 Login
	














	Home
	Programming Paradigms - Cse.iitd.ac.in






















 


Programming Paradigms - Cse.iitd.ac.in
























2y ago




74 Views




4 Downloads




532.28 KB




16 Pages







Last View : 1m ago




Last Download : 2m ago




Upload by : Asher Boatman



 Report this link






















 PREVIEW









 Export To


Word


Text


Jpg


Png







 Download PDF









Transcription




Programming ParadigmsØØØØImperative Programming – Fortran, C, PascalFunctional Programming – LispObject Oriented Programming – Simula, C ,SmalltalkLogic Programming - Prolog1Parallel ProgrammingA misconception occurs that parallel programs aredifficult to write as compared to sequentialprogrammes. Consider the situations:üüWrite a sequential programme and its multiple copieson a parallel computer. Parallelism remainstransparent to the user.Write an Oracle application. Oracle is implicitlyparallel. Run it on a parallel machine. Similarlyparallel C and FORTRAN90.21
Parallel ProgrammingA parallel computer should be flexible and easyto use. This will depend upon its architectureand the way we write a parallel program on it.Let us consider various Parallel Programmingparadigms:3Parallel Programming ParadigmvPhase parallelvDivide and conquervPipelinevProcess farmvWork poolvRemark :The parallel program consists of number of supersteps, and each super step has two phases :4computation phase and interaction phase2
Phase Parallel ModellCC. . .CSynchronous InteractionCC. . .ClllSynchronous InteractionlThe phase-parallel model offers aparadigm that is widely used inparallel programming.The parallel program consists of anumber of supersteps, and each hastwo phases.In a computation phase, multipleprocesseseachperformanindependent computation C.In the subsequent interaction phase,the processes perform one or moresynchronous interaction operations,such as a barrier or a blockingcommunication.Then next superstep is executed.5Phase Parallel ModelThis paradigm is also known as LooselySynchronous Paradigm or the AgendaParadigm.63
Phase Parallel ModelShortcomingsØInteraction is not overlapped with computationØIt is difficult to maintain balanced workloadamongst processors.7Phase Parallel ModelA special case of Phase-Parallel Paradigm isSynchronous Iteration Paradigm where thesupersteps are a sequence of iterations in aloop.Consider the example of computing x f(x)where x is an n-dimensional vector.84
Synchronous Iteration Paradigmparfor (i 0; i n; i ) //create n processes//each executing a for loop{for (j 0; j N; j ){x[i] fi(x);barrier;}}9Synchronous Iteration ParadigmFor n 9 we havex0 f0(x)IterateN timesx1 f1(x)x9 f9(x)Barrier Synchronisation105
Asynchronous Iteration Paradigmparfor (i 0; i n; i ){for (j 0; j N; j )x[i] fi(x);}It allows a process to proceed to the next iteration,without waiting for the remaining processes to catchup.11Asynchronous Iteration ParadigmThe above code could be indeterminate, becausewhen a process is computing x[i] in the jthiteration, the x[i-1] value used could becomputed by another process in iteration j-1.However, under certain conditions, anasynchronous iteration algorithm will convergeto the correct results and is faster than thesynchronous iteration algorithm.126
Divide and ConquerllllA parent process divides itsworkload into several smallerpieces and assigns them to anumber of child processes.The child processes thencompute their workload inparallel and the results aremerged by the parent.The dividing and the mergingprocedures are done recursively.This paradigm is very naturalfor computations such as quicksort. Its disadvantage is thedifficulty in achieving good loadbalance.13PipelineData streamlIn pipeline paradigm, anumber of processes form avirtual pipeline.PlQRA continuous data stream isfed into the pipeline, and theprocesses execute at differentpipeline stages simultaneouslyin an overlapped fashion.147
Process FarmlData streamlMasterlSlaveSlaveSlavelThis paradigm is also known as themaster-slave paradigm.A master process executes theessentially sequential part of theparallel program and spawns anumber of slave processes to executethe parallel workload.When a slave finishes its workload, itinforms the master which assigns anew workload to the slave.This is a very simple paradigm, wherethe coordination is done by themaster.15Process FarmDisadvantageThe master can become a bottleneck.168
Work PoolllWork poollWorkPoollPPPllThis paradigm is often used in a sharedvariable model.A pool of works is realized in a global datastructure.A number of processes are created.Initially, there may be just one piece ofwork in the pool.Any free process fetches a piece of workfrom the pool and executes it, producingzero, one, or more new work pieces putinto the pool.The parallel program ends when the workpool becomes empty.This paradigm facilitates load balancing, asthe workload is dynamically allocated tofree processes.17Work PoolImplementing the work pool to allow efficientaccesses by multiple processes is not easyespecially in a message passing model. Thework pool may be an unordered set, a queue ora priority queue.189
Programmability IssuesWe define programmability as a combination lel Programming ModelsImplicit parallelismlIf the programmer does not explicitly specifyparallelism, but let the compiler and the run-timesupport system automatically exploit it.Explicit ParallelismlIt means that parallelism is explicitly specified inthe source code by the programming using speciallanguage constructs, complex directives, or library20cells.10
Implicit Parallel Programming ModelsImplicit Parallelism: Parallelizing CompilersvAutomatic parallelization of sequential programs Dependency AnalysisData dependencyControl dependencyRemarkUsers belief is influenced by the currentlydisappointing performance of automatic tools(Implicit parallelism) and partly by a theoretical21results obtainedImplicit ParallelProgramming ModelsEffectiveness of Parallelizing Compilersv Question : Areparallelizingcompilerseffectiveingeneralizing efficient code from sequentialprograms?– Some performance studies indicate that maynot be a effective– User direction and Run-Time Parallelizationtechniques are needed2211
Implicit Parallel Programming ModelsImplicit ParallelismvBernstein’s Theorem It is difficult to decide whether two operationsin an imperative sequential program can beexecuted in parallel An implication of this theorem is that there is noautomatic technique, compiler time or runtimethat can exploit all parallelism in a sequential23programImplicit Parallel Programming ModelsTo overcome this theoretical limitation, two solutionshave been suggested The first solution is to abolish the imperativestyle altogether, and to use a programminglanguage which makes parallelism recognitioneasier The second solution is to use explicit24parallelism12
Explicit Parallel Programming ModelsThree dominant parallel programmingmodels are :vData-parallel modelvMessage-passing modelvShared-variable model25Explicit Parallel Programming ModelsMainFeaturesControl ariableSingleMultipleMultipleSynchronyLoosely synchronousAddress tInteractionDataallocationImplicit icit orsemiexplicit2613
Explicit Parallel Programming ModelsMessage – PassingvMessage passing has the following characteristics :ØMultithreadingØAsynchronous parallelism (MPI reduce)ØSeparate address spaces (Interaction byMPI/PVM)ØExplicit interactionØExplicit allocation by user27Explicit ParallelProgramming ModelsMessage – Passing Programs are multithreading and asynchronousrequiring explicit synchronization More flexible than the data parallel model, but itstill lacks support for the work pool paradigm. PVM and MPI can be used Message passing programs exploit large-grainparallelism2814
Explicit Parallel Programming ModelsShared Variable ModellIt has a single address space (Similar to data parallel)lIt is multithreading and asynchronousmessagemessage-passing model)lData resides in single shared address space, thus doesnot have to be explicitly allocatedlWorkload can be either explicitly or implicitlyallocatedlCommunication is done implicitly through zation is explicit(Similar toExplicit Parallel Programming ModelsShared variable modellThe sharedshared-variable model assumes the existence of asingle, shared address space where all shared data residelPrograms are multithreading and asynchronous, requiringexplicit synchronizationslEfficient parallel programs that are loosely synchronousand have regular communication patterns, the sharedvariable approach is not easier than the message passingmodel3015
Other Parallel Programming ModelslFunctional programminglLogic programminglComputing by learninglObject oriented programming3116
1 1 Programming Paradigms ØImperative Programming – Fortran, C, Pascal ØFunctional Programming – Lisp ØObject Oriented Programming – Simula, C , Smalltalk ØLogic Programming - Prolog 2 Parallel Programming A misconception occurs that parallel 
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CS302: Paradigms of Programming Introduction and ... - GitLab 


Paradigms of Programming Computation is much more fundamental (and older) than computers or computer science. There are several paradigms (aka ways) of specifying computations. But not as many as there are programming languages. Understanding the diﬀerent paradigms of programming emp
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An Insight into Programming Paradigms and Their Programming Languages 


Abstract - A Programming Paradigm is the silent intelligence in any software design. Although many Programming Paradigms have evolved, only a few programming paradigms are actively used by the software industry. In addition, many hundreds of programming languages have been developed, but only a few are established and beneficial.









13 Views




10m ago






















Enhanced Four Paradigms of Information Systems Development in Network ... 


Four Sociological Paradigms In their article "Four Paradigms of Information Systems Development" Hirschheim and Klein use four sociological paradigms suggested by Burrell and Morgan's (1985). Those four sociological paradigms are presented in relation to objective vs. subjective and order vs. conflict dichotomies and here follows the .
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L14N Programming Languages - Stanford University 


Programming Paradigms We can distinguish programming languages in a variety of ways. One of the most important is which programming paradigm (or programming paradigms, as many languages support more than one paradigm) is the language based on. Let’s take a look at some of the most important paradigms:
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1. Programming Paradigms Before we start on the functional programming paradigm we give a broad introduction to programming paradigms in general. In this section we will discuss the meaning of the word 'paradigm', and we will enumerate the main programming paradigms, as we see them.









24 Views




2y ago






















Critical Thinking and Writing - University of Kent 


Often academic writing is full of technical jargon-technical jargon is an essential ‘tool of the trade’ -jargon eases communication –speeds up exchange of ideas between other professionals-BUT it can also obscure: creates ‘them’ (ordinary ‘laypeople’ culture and [implied] elite ‘professionals’) Beginners don’t always know enough to see errors. Strategies for ‘Being
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Legal Proceedings and Legal Privilege Exemptions: Myth-busting - ICO

If asking for legal advice, say so, and start new email chain If giving legal advice, say so Involve lawyers (before litigation contemplated) Maintain confidentiality of legal advice documents Limit dissemination of legal advice (need to know; original only) Make internal communications re legal advice factual




1y ago




230 Views






















Smart People Ask for (My) Advice: Seeking Advice Boosts .

advice strategically is likely to be a different experi-ence for the advice seeker than seeking advice with the intention of using it, from the advisor’s perspec-tive, strategic advice seeking may elicit the same per-ceptual effects as authentic advice seeking because the advice seeker’s intentions (and her reliance on advice)
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Legal Action Group The Role of Advice Services in Health Outcomes

The Role of Advice Services in Health Outcomes Evidence Review and Mapping Study June 2015 The Role of Advice Services in Health Outcomes . tor.!Our! r,!




1y ago




161 Views






















Legal Information vs Legal Advice Guidelines - TMCEC

giving legal advice. Legal advice is a written or oral statement that: o Interprets some aspect of the law, court rules, or court procedures; o Recommends a specific course of conduct a person should take in an actual or potential legal proceeding; or o Applies the law to the individual person's specific factual circumstances. What is Legal .
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ProQual L2 Certificate Supporting Access to Legal Advice

R/502/7657 Communicating with legal advice clients 2 3 D/503/0822 Supporting clients to make use of the legal advice service 2 3 R/502/7660 Enabling legal advice clients to access signposting and referral opportunities 2 3 Optional Units - a minimum of 6 credits Unit Reference Number Unit Title Unit Level Credit Value
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Guidance for opponents in civil legal aid cases - Scottish Legal Aid Board

injury case - may apply for civil legal aid (since this leaﬂet deals only with civil legal aid, where we refer to "legal aid" we mean "civil legal aid"). Legal aid is ﬁnancial help from public funds. It helps people who qualify to get legal advice and the help of a solicitor to put their case in court.
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legal and ethical dimensions of practice - Dovetail

Material in this Guide should never be taken as providing you or any other person with legal advice. Legal advice regarding the application of the law to a particular circumstance or situation can only come from a legal practitioner. A range of sources for legal advice can be found in the Guide.
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How Social Welfare Legal Advice and Social Prescribing can work .

The position of social welfare legal advice and its role in London's recovery The Mayor of London and partners should position social welfare legal advice as a core pillar of Londons recovery from the OVID-19 pandemic, with a core focus on ensuring adequate funding and practical support for advice agencies to ensure ongoing viability.
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WHAT TO DO IF YOU ARE SEXUALLY HARASSED

There are many legal clinics or legal information centres you can contact to obtain legal information, educational resources or legal referrals. Alberta Central Alberta Community Legal Clinic (Red Deer) Centre for Public Legal Education Alberta Pro Bono Law Alberta Women's Centre Legal Advice Clinic (Calgary)
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Legal Advocacy Essentials

Legal Advocacy Essentials: a core training for legal advocates Presented by the Washington State Coalition Against Domestic Violence, 2008. This information is not intended as a substitute for legal advice. 1 Legal Advocacy Essentials . A core training for legal advocates . Table of Contents . What is a legal advocate?
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Legal & Corporate Services: Strategic Plan - CP6

the provision of legal advice, managing legal risk and managing the legal supply chain. By doing this well, the team will move towards its vision. Legal Services is made up of 4 teams, each serving different customers with a dedicated legal resource. This is summarised in the figure right. Although Legal Services has customerdistinct, -focussed .
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Regulatory Guide RG 90 Example Statement of Advice: Scaled advice for a .

representatives and advisers who give personal advice to retail clients. It explains how and why we have developed an example Statement of Advice (SOA) for scaled advice (i.e. personal advice that is limited in scope) on personal insurance for a new retail client. The example SOA was developed in consultation with stakeholders, and we
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Removal of licence disqualification - Legal Aid WA

agencies, permission must first be obtained from Legal Aid Western Australia. This Kit provides information about the law only and does not constitute legal advice. You should seek legal advice if you have a specific legal problem. Every effort is made to ensure that the information contai
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Legal Information vs - txcourts.gov

giving legal advice. Legal advice is a written or oral statement that: Inter p rets some as ect of th elaw, courtles, or du s; Recomme nd s a pecific c ourse of ndu ters h ld k ein an actual or ntial legal proceeding; or 'sApplies th elaw to individu alperso n seci fic actu circums a . What is Legal Information?
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AUGUST 11, 2020 Business or Legal Advice? - acc 

legal advice to the client. Mixed purpose depending on specific purpose for tax advice. 27 In-House Privilege: Scenario 2: Tax Advice. FACTS An anonymous employee submits a complaint about his boss. In-house counsel interviews various employees about the allegations. Is the
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